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DISCUSSION 


M. J. Younorsxy™.—The data on the consumptive use of water by forest 
and range vegetation, as presented by Mr. Rich, were obtained by observing 
transplanted plants, and from the untreated Base Rock lysimeter. The task 
of obtaining direct evapo-transpiration data for some stands of timber, in 
their natural condition, and correlating such data to the volume of vegetation 
in the plant community, appears to be interesting but difficult. Under certain 


Forest Soil 
and Subsoil 
Diurt.al Variation ——} Low Water Table | 
Suitable Sand Stratum 
Fia. 4 


conditions, when the stand is fed by a shallow ground-water level, the proposed 
method of observing the fluctuations of the water-table elevations may prove 
useful. 

In connection with a proposed hydrological survey of the Red Gum (Euca- 
lyptus Rostrata) forests,!2 in Australia, the writer has suggested that this 
method be given a trial. These forests grow on 
flat alluvial land in the central part of the basin 
of the Murray River and thrive in the nearly 
arid climate of southeastern Australia with 15 
in. of annual rainfall. Conditions most favorable 
for this type of observation are demonstrated 
diagrammatically in Fig. 4. The forest soil is 
shown overlying a stratum of uniformly-grain 
alluvial sand for which the porosity coefficient 
is easily obtainable. Tubular wells with accu- 
rate hook gages are arranged within each test 
plot as shown in Fig. 5. The diurnal variation 
of the water table, multiplied by the area of the 
test plot and by the porosity coefficient, will give the evapo-transpiration use 
of water by the given plant community during a given day. 


Fig. 5.—Terst Piotr 


Note.—This po by L. R. Rich was published in October, 1951, as Proceedings-Separate No. 90. 
The numbering of footnotes and illustrations in this Separate is a continuation of the consecutive numbering 
used in the original paper. 

11 Box 2967, G. P. O., Sydney, New South Wales, Australia. 

12 New South Wales Forestry Recorder, No. 1, 1948. 
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Consider a fairly extensive forest, situated at a low elevation, with flat 
terrain. If the gradation of the underlying sand is sufficiently small, any 
inflow of water from outside the bounds of the test plot may be disregarded, 
because the fluctuations of the water table are a function of evapo-transpiration. 

Correction may be needed for the possible tidal effect of the moon. If so 
this phase could be investigated on a sufficiently large, cleared, land area of 


the same type and geology as the test plot. 


L. R. Ricw".—As stated by Mr. Youhotsky, the task of obtaining direct 
evapo-transpiration data for stands of timber in their natural condition and 
correlating such data to the volume of vegetation in the plant community 
is both interesting and difficult. The method suggested—diurnal fluctations 
of the water table where the vegetation is fed by a shallow ground-water 
table—should prove satisfactory under certain conditions. Previous work by 
G. E. P. Smith, M. ASCE, and Walter N. White™ has shown that diurnal 
fluctuations of the water table can result from growing vegetation, drawing its 
supply from a shallow water table. Mr. White suggested a method for com- 
puting consumptive use of water by the vegetation. C. H. Lee, M. ASCE, 
discussed this method as follows": 


“The method has application in areas of shallow water table where vegeta- 

tion depends entirely on ground water. * * * Its greatest value is in 

areas where inflow and outflow are at scattered or inaccessible points and 
. not susceptible of accurate measurements.” 


The experiment Mr. Youhotsky suggests should add worth-while data to 
the subject of consumptive use of water by forest vegetation under natural 
conditions. However, the evapo-transpiration rates from this type of exper- 
iment would probably be much higher than those from the forests at Sierra 
Ancha Experimental Forest, and higher than most of the forest areas in the 
arid West, because most of these areas do not have an unlimited water supply 
such as a shallow water table. 

Forests grow under different conditions. Some areas have an unlimited 
water supply. In these areas consumptive use depends on growing conditions 
and would probably exceed average percipitation over much of the West. 
Other areas, which make up most of the forest and range lands of the West, 
do not have an unlimited water supply. The writer illustrated this point in 
Fig. 1, in which it was demonstrated that during 1940-1941, when percipitation 
was almost double the average, consumptive use in the forested watershed of 
Workman Creek exceeded the average annual precipitation; yet, during years 
that approached average conditions as well as years of below average precipita- 
tion, the trees made some growth, and stream flow, although below that of 
1940-1941, was maintained. In this area most of the forest grows on well- 


13 Hydrologist, Southwestern Forest and Range Experiment Station, Tuscon, Ariz. 

4 “A Method of Estimating Ground-Water Supplies Based on Discharge by Plants and Evaporation 
from Soil, Results of Investigations in Escalante Valley, Utah,” by Walter N. White, Water-Supply Paper 
No. 659-A, 1932, Geological Survey, U. S. Dept. of the Interior, Washington, D. C. 

6 ““Hydrology,”’ Physics of the Earth Series, Vol. IX, ed. by Oscar E, Meinzer, McGraw-Hill Book Co., 
Inc., New York, N. Y., 1942, pp. 259-330, 
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drained slopes; an unlimited water supply is confined to a period in the winter 
and spring when use is limited by growing conditions. This period is followed 
by a water-deficit period during late spring, summer, and early fall months 
when water use would be highest if there were an unlimited supply. Con- 
sequently, consumptive use by forest trees on these well drained slopes depends 
on water available rather than on the capability of the forest vegetation 
to use water. 


| 
| 
| 
| 
| 
| : 
| 


3 
* 
id 
ar 
- 
| 
5 
‘ 
Be 
= 


Proceedings- 


Separate 
Number 


133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 


144A 
144B 


145 
146 


147 
148 


149 
150 
151 
152 
153 


154 
155 
156 
157 


158 
159 


160 
161 
162 


163 


| 


CURRENT PAPERS AND DISCUSSIONS 


Date 
Available 


July, 1952 
July, 1952 
July, 1952 
July, 1952 
Aug., 1952 
Aug., 1952 
Aug., 1952 
Aug., 1952 
Aug., 1952 
Sept., 1952 
Sept., 1952 
Sept., 1952 
Sept., 1952 
Sept., 1952 
Sept., 1952 
Oct., 1952 


Oct., 1952 
Oct., 1952 
Oct., 1952 
Oct., 1952 
Oct., 1952 


Nov., 1952 
Nov., 1952 
Nov., 1952 
Dec., 1952 


Dec., 1952 
Jan., 1953 


Jan., 1953 
Jan., 1953 
Jan., 1953 


Jan., 1953 


Discus- 
sion 
Title and Author closes 
“Uplift in Masonry Dams,” Final Report of the Subcommittee 

on Uplift in Masonry Dams of the Committee on Masonry 

Dams of the Power Division, 1951 
“Solution of Problem Computer,” by R. 

E. Glover, D. J. Herbert, and C. R. 
“Application of Electronic Flow Routing Analog,’’ by Max A. 

“Steady-State Forced Vibration of Continuous Frames,” by C. T. 

“Construction of the Delaware Memorial Bridge,’’ by Homer R. 

“The Value and Administration of a Zoning Plan,’’ by Huber 

“Nonlinear Electrical Analogy for Pipe Networks,’’ by Malcolm 

“namin Water Rights in the Humid Areas,” by Howard T. 

“Effect of Entrance Conditions on Diffuser Flow,’’ by J. M. 

“Unconfined Ground-Water Flow to Multiple Wells,” by bees 

“Hydrodynamic Problems in Three Dimensions,’’ by P. G. Hub- 

‘Aerodynamic Stability of Suspension Bridges,’’ Progress Report 

of the Advisory Board on the Investigation of Suspension 

“Torsion of I-Type and H-Type Beams,”’ by John E. Goldberg...... Feb. 1 
“Electrical Analogies and Electronic Computers: Surge and Water 

Hammer Problems,’’ by Henry M. Paynter..........-.-ccececeee Feb. 1 
“The Delaware Memorial Bridge: Design Problems,’’ by Charles 

“Bank Stabilization by Revetments and Dikes,’’ by Raymond H. 

“Industrial Waste Treatment in Iowa,” by Paul Bolton............ Mar. 1 
“East St. Louis Veterans Memorial Bridge,”’ by A. L. R. Sanders....Mar. 1 
“Topographic Mapping in Kentucky,’’ by Phil M. Miles........... Mar. 1 
‘*Methods for Making Highway Soil Surveys,’’ by K. B. Woods..... Mar. 1 
“Characteristics of Fixed-Dispersion Cone Valves,’”’ by Rex A. 

‘‘A Navigation Channel to Victoria, Tex.,’’ by Albert B. Davis, Jr. ....Apr. 1 
“Field Study of a Sheet-Pile Bulkhead,’’ by C. Martin Duke....... Apr. 1 
“Rice Irrigation in Louisiana,’’ by E. E. Shutts ................... Apr. 1 
‘Radial Impact on an Elastically Supported Ring,’’ by Edward 

“‘Flexure of Double Cantilever Beams,’’ by F. E. Wolosewick....... May 1 
“Development of a Flood-Control Plan for Houston, Tex.,’’ by 

“Ice Pressure Against Dams: Studies of the Effects of Tempera- 

ture Variations,” by Bertil Lifquist.........cccccccccsccscvess ...June 1 
“Tce Pressure Against Dams: Some Investigations in Canada,”’ by 

“‘Iee Pressure Against Dams: Experimental Investigations by the 

Bureau of Reclamation;’’ by G. E. Monfore................ee00+ June 1 
“A Comparison of Design Methods for Airfield Pavements,” 

Progress Report of the Committee on Correlation of Runway 

Design Procedures of the Air Transport Division................. June 1 


a 


| 
| 
<td 
| 


AMERICAN SOCIETY OF CIVIL ENGINEERS 


OFFICERS FOR 1952 


PRESIDENT 
WALTER LEROY HUBER 


VICE-PRESIDENTS 


Term expires October, 1953: Term expires October, 1954: 
GEORGE W. BURPEE EDMUND FRIEDMAN 
A M RAWN G. BROOKS EARNEST 
DIRECTORS 
Term expires January, 1953: Term expires October, 1953: Term expires October, 1954: 
aN KIRBY SMITH WALTER D. BINGER 
ee a FRANCIS S. FRIEL _ FRANK A. MARSTON 
GORDON H. BUTLER WALLACE L. CHADWICK GEORGE W. McALPIN 
GEORGE W. LAMB NORMAN R. MOORE JAMES A. HIGGS 
EDWARD C. DOHM BURTON G. DWYRE I. C. STEELE 
LOUIS R. HOWSON WARREN W. PARKS 


Term expires October, 1955: 


CHARLES B. MOLINEAUX 
MERCEL J. SHELTON 


PAST-PRESIDENTS 
Members of the Board 


GAIL A. HATHAWAY f CARLTON S. PROCTOR 
TREASURER EXECUTIVE SECRETARY 
CHARLES E. TROUT WILLIAM N. CAREY 
ASSISTANT TREASURER ASSISTANT SECRETARY 
GEORGE W. BURPEE E. L. CHANDLER 


PROCEEDINGS OF THE SOCIETY 


SYDNEY WILMOT 
Manager of Technical Publications 


HAROLD T. LARSEN 
Editor of Technical Publications 


DEFOREST A. MATTESON, JR. 
Assoc. Editor of Technical Publications 


COMMITTEE ON PUBLICATIONS 
LOUIS R. HOWSON 


FRANCIS S. FRIEL GLENN W. HOLCOMB 
I. C. STEELE FRANK A. MARSTON 
NORMAN R. MOORE 


ie 
4 
| 
= 
a 
& 
of 
| 
a | 
| 
| 
4 
| 
| 
| 
| 
4 


